Abstract
Introduction

25
There is an increasing interest in manufacturing custom laboratory research instruments with the parts that was employed in a screening microscopy [6] . Furthermore, this DIY approach not only 37 provides an innovative solution to the lack of instrumentation accessibility issue, but also is 
54
Potentiostat Selection
55
A potentiostat is the core instrument of an SECM and its performance is a limiting factor for the 56 type of measurements that can be conducted with the SECM. For example, battery research 57 requires high voltage output but not low current measurements. The custom built SECM in this 58 project will be used in the electrochemical detection of biomolecules, thus the low-level current 59 detection capability was the determining factor in the selection of the potentiostat. Moreover, the 60 overarching goal of the project was to custom build a low-cost SECM. However, the price range 61 for commercially available standard potentiostats with low-current measurement capability is 62 $2,000 -$20,000. 
Meloni et.al.
Dobbelaere et.al. speed through gears and current control enabled stepwise motion of an axis by 500 nm in each Python based interface, which will control both the motorized stage and the DSTAT potentiostat. 
152
In order to obtain the 4 by 4 array of pores, the motorized stage was utilized to move the 153 etched tungsten wire with a pitch distance of 3 mm between pores, which was selected to match 
Biosensing test
174
In future experiments, we plan to use the SECM setup to scan an individual live cell surface with 175 aptamer-based nanoscale electrodes for detecting target biomarkers released from the cell surface.
176
The custom built SECM will enable the formation of submicron resolution spatial maps of the 177 target biomarkers released from an individual cell.
178
As the custom built SECM will be used in future aptamer based biosensing experiments, 
185
The gold coated electrode was rinsed with DI water and immersed in thiol functionalized 186 100 mM 20-nucleotide (20-nt) long ssDNA with poly Thymine (polyT) sequence for one hour.
187
The polyT ssDNA was immobilized on the electrode through thiol-gold chemistry. The electrode 
202
As a negative control, the experiment was repeated with a fresh polyT anchored electrode,
203
where the same volume of 100 mM non-thiol functionalized 20-nt polyT was added to the fresh 204 PBS solution. In this experiment, the current also increased steadily after about 22 minutes to 205 similar elevated levels (blue line in Fig 4) .
206
Discussion
207
The steady current increase in both experiments was attributed to nonspecific adsorption of polyT 
212
The negative control tested polyT (blue line) displayed a steady current after the first current 213 increase step, which doesn't hybridize with the thiolated polyT anchored electrode. Though it is not tested in the preliminary studies, the nonspecific adsorption observed with 
